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Materials and general methods

All chemicals and solvents were analytical grade and used without further purification.

Liquid chromatography (LC)-mass spectrometry (ESI-MS) analyses were performed on a Acquity UPLC BEH Cyg
1.7um (2.1mm x 50mm) columm using a Waters Acquity UPLC system equipped with a photodiode array
detector, providing absorbance data from 210 nm to 400 nm. A gradient with eluent | (0.1% HCOOH in water)
and eluent Il (0.1% HCOOH in acetonitrile) rising linearly from 5 to 95% of Il during t=0.2—4.0 min was applied at
a flow rate of 0.6 ml min* after 0.2 min of 95% solvent | equilibration. Analytical HPLC was performed on a X-
Bridge C;g column (5.3um, 4.6 x 100 mm, 40°C) using a Pelking-EImer 200 series Ic system supplied with auto-
sampler, UV/Vis detector and a Peltier column oven. A linear gradient rising from eluent Il (95:5:0.05%
H,O:MeCN:TFA) to 100% of eluent IV (5:95:0.03% H,O:MeCN:TFA) during t=30 min plus 5 min of isocratic IV
elution from t=30-35min was applied at a flow rate of 1 ml min"". Detection was performed in all cases at
A=220nm.

Semi-preparative HPLC purification was performed on a Discovery Bio wide pore C;g-5 column from Supelco
(5 um, 25cm x 10 mm), using a Pelking-Elmer 200 Ic pump coupled to a Waters 486 tunable absorbance detector
settled up at A=220nm. A gradient with eluent V (95:5:0.1% H,O:MeCN:TFA) and eluent VI (5:95:0.1%
H,O:MeCN: TFA) was applied where solvent VI was firstly rose linearly from 0 to 100% during t=60 min and finally
maintained isocratically for 5 min at a flow rate of 2 ml min

High-resolution QToF-LC/MS analyses were performed on a Acquity UPLC BEH Cjig 1.7pm (2.1mm x 50mm)
columm using a Waters Acquity UPLC system coupled to Micromass QToF Premier mass spectrometer, also
equipped with a photodiode array detector providing absorbance data from 210 nm to 400 nm. A gradient with
eluent | (0.1% HCOOH in water) and eluent Il (0.1% HCOOH in acetonitrile) rising linearly from 0 to 99% of II
during t=0.0-5.0 min was applied at a flow rate of 0.6 ml min .

NMR spectra studies were recorded on a Varian VNMRS-700 NMR spectrometer at 298 K. Depending on the
sample 'H-NMR has been obtained at 600-700MHz using 2-8 scans with a relaxation delay of 10s between them.

C NMR has been obtained at 151-176MHz (1000-1208 repetitions, 2.5-3.0s of relax. delay) and bi-dimensional
'"H-'"H NOESY experiments have been run with a minimum mixing time of 150 ms, a spectral width between
6,000-8,000Hz in both dimensions and a minimum of 2 transients with 2x200 increments. Final minimum FT size
= 2048 x 2048 points. Independent YE.NMR has been performed in at 376MHz in a Bruker Advance
spectrometer. All data has been processed using Mestrenova® software, and chemical shifts are reported in
p.p.m., relative to deuterated solvent peaks as internal standards (dH, CDCl3. 7.26 p.p.m.; 8C, CDCl3 77.16 p.p.m.,
OH, CD3CN 1.94 p.p.m.; 6C, CD3CN 1.32 p.p.m.; 86H, CD3zOD. 3.34 p.p.m.; 86C, CD30D 49.00 p.p.m.).

The X-ray single crystal data for cis-12 and cis-13 has been collected using AMoKa radiation (A =0.71073A) on a
Bruker D8Venture (Photon100 CMOS detector, IuS-microsource, focusing mirrors) diffractometer equipped with a
Cryostream (Oxford Cryosystems) open-flow nitrogen cryostats at the temperature 120.0(2)K. Both structures
were solved by direct methods and refined by full-matrix least squares on F2 for all data using olex2™ and
SHELXTL software.'? All non-disordered non- hydrogen atoms were refined anisotropically, hydrogen atoms were
placed in the calculated positions and refined in riding mode. Disordered atoms of minor disorder component in
structure cis-12 were refined isotropically. Occupation factors of atoms of disordered fragment were fixed as 0.8
and 0.2, structure cis-12 was refined as a merohedral twin (0 1 01 0 0 0 0 -1). Crystal data and parameters of
refinement are listed in Supplementary Tables 5 and 6. Crystallographic data for the structures have been
deposited with the Cambridge Crystallographic Data Centre as supplementary publications CCDC-1567326-
1567327.

CD spectra studies have been carried out at 24°C in a Jasco J-1500 spectrometer, provided with a MCB-100 mini
circulation bath from the same brand. All samples were recorded as the average of 2 scans (1.00 nm data pitch,
continuous scanning mode, 50 nm min~" scanning speed, 3 nm bandwidth) using a QS high precision cell with
0.1cm of path length from Hellma Analytics.

Model piperinidyl monomer synthesis
Synthesis of 2-bromo-1-piperidinyl ethanone: 0.5g of bromoacetyl bromide (2.73 mmol) in anhydrous CHCI,
(5mL) were added drop-wise to a pre-chilled solution of piperidine in dry CHCI; (2.48 mmol, 20mL) placed under

Argon. Once the addition was completed the final mixture was allowed to warm up to room temperature for 1
hour before being washed twice with water (20 mL), with a 10% Citric Acid solution (20 mL) and NaHCO3 sat.(20
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mL). The final organic layer was dried over MgSO4 and the solvent evaporated under reduced pressure, leading
to the desired 2-bromo-1-piperidinyl ethanone as a dark brown oil (80% yield). No further purification was done
before the next step. 'H NMR (400 MHz, Chloroform-d): & 3.86 (s, 2H), 3.59 — 3.53 (m, 2H), 3.47 — 3.41 (m, 2H),
1.76 — 1.52 (m, 6H). 3¢ NMR (101 MHz, CDCl3): & 165.24, 48.08, 43.44, 26.33, 26.22, 25.50, 24.40. HR-
ESI/MS: Expected m/z: 205.01 (100%), 207.08 (97.03%), obsenved: m/z: 206.02, 207.96 [M+H"].

Bromine displacement and monomer acetylation: 300 mg of 2-bromo-1-piperidinyl ethanone (1.46 mmol)
were dissolved in anhydrous CH3CN (20 mL) and the solution cooled to 0°C under Argon. 1.2 equivalents of the
desired amines in the same solvent (A1-A5, 1.75 mmol, 10 mL) were then slowly drop-wise added, the final
mixture allowed to warm up to room temperature and finally let to react overnight. When amines were employed
as hydrochloride salts, triethylamine was previously added to their solutions (EtsN, 3.5 mmol). CH3CN was
evaporated and the oily residue dissolved in 10 mL of CHCI,. Then, 0.5 mL of acetic anhydride (5.28 mmol) and
0.475 mL of N,N-diisopropylethylamine ((i-Pr);,EtN, 2.77 mmol) were added and let to react for 30 minutes. Once
accomplished, the mixture was washed with 10% citric acid (15 mL), NaHCO3 sat. (15 mL) and dried over MgSO,.
Removal of the solvents in vacuum yielded to a yellow-to-brown oil that was directly deposited on silica for
appropriate purification.

Product purification: Final purification of the desired products was achieved by silica gel flash chromatography
with a gradient of AcOEt in hexane from 0-100%. Column elution was followed by TLC chromatography.
Fractions containing single spots corresponding to the same retention times were joined together, evaporated
under reduced pressure and analysed by LC-MS, YE.NMR and 'H-NMR in order to verify their identity. In all
cases between 25 and 60mg of the oily pure target products were collected for NMR analysis. Final isolated
yields: 10: 37mg, 95.4% purity, 16.6% yield; 11: 44mg, 95.9% purity, 12.5% yield; 12: 54mg, 97.5% purity, 14.5%
yield; 13: 49mg, 96.2% purity, 12.2% yield; 14: 59mg, 95.62% purity, 13.4% yield.

Model piperinidyl-acetamide characterization and NMR analysis

General procedure for NMR characterization: For NMR analysis, typically 20 mg of the pure compounds were
dissolved in 0.7 mL of the corresponding deutered solvent, CDCl3, CD3sCN or CD30OD and then filtered and
deglassed prior to analysis. For each sample a full set of experiments was done, where '"H-NMR, *H-'H NOESY,
'H-'H cosY and lH-psyche were used in order to assign independently the proton signals arising from the cis
and the trans isomers, as well as for the analysis of spatial contacts. In fluorinated systems YE_NMR was further
em%loyed to olbta}i3n a second independent estimationlgf Kisrans- Characterization for both isomers was completed
by ""C-NMR, "H-"C HSQCAD and when needed "H-""C HMBCAD in order to achieve full carbon assignation.

S5



WILEY-VCH

NMR data and characterization of model compounds 10-14:
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Figure S-1. Structure, HR (QToF)-LC/MS trace and elemental composition of model piperinidyl acetamide 10.
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'H NMR (700 MHz, Acetonitrile-d;) Rotamer trans: & ‘H NMR: 4.09 (S, 2H, Haans), 3.51-3.36 (m, 4H,
Hs axseqirans). 3.33 (0, J = 7.2 Hz, 2H, Hs yars), 2.04 (5, 3H, Hegrars), 1.66-1.43 (M, 6H, Hiz axsequmns), 1.12 (t, J=7.2
Hz, 3H, Hy trans); Rotamer cis: 'H NMR: 4.10 (s, 2H, Ha,cis), 3.51-3.36 (M, 4H, H3 axteqics), 3.27 (0, J = 7.2 Hz, 2H,
Hs,cis), 1.84 (5, 3H, He cis), 1.66-1.43 (m, 6H, H12 axreqcis), 1.00 (t, J=7.2 Hz, 3H, Hycis).

3¢ NMR (176 MHz, Acetonitrile-d3) Rotamer trans: 5 3C NMR: 46. 37, 43.50 (CHy, C3.trans); 46.93 (CH2. Cy rans),
44 80 (CHgz, Cs trans); 27.02, 26.40, 25.19 (CHa, Ci.otrars); 21.26 (CH3z Ceirans); 13.88 (CHs, Cryrars); RoOtamer cis: &

3¢ NMR: 50. 35(CHy, Cy4cis), 46.28, 43.79 (CHy, Cs cis), 42 47 (CHy, Csci); 27.07, 26.44, 25.13 (CH2, Ci2.ci); 21.86
(CH3, Ce.cis); 13.12 (CHj3, Cr.cis); Quaternary carbons: 5 *C NMR: 171. 71, 170.84, 167.31, 167.25.
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Figure S-2. "H-NMR spectrum of compound 10 recorded in acetonitrile-d; at room temperature.
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Figure S-3. lH—psyche spectrum of compound 10 recorded in acetonitrile-d; at room temperature.
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Figure S-5. 'H-'H NOESY spectrum of compound 10 recorded in acetonitrile-d; at room temperature. Insets
showing the specific spatial contacts that are characteristic of each isomer and allowed the identification of cis

and trans signals.
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Figure S-6. "H-"H COSY spectrum of compound 10 recorded in acetonitrile-d; at room temperature.
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Figure S-7. "H-"C HSQC spectrum of compound 10 recorded in acetonitrile-d; at room temperature
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Figure S-8. "H-""C HMBC spectrum of compound 10 recorded in acetonitrile-d; at room temperature.
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'H NMR (600 MHz, Methanol-d,) Rotamer trans: & 'HNMR: 4.21 (S, 2H, Ha,trans), 3.57-3.45 (M, 4H, Hg ax+eqitrans):
3.43 (q, J = 7.2 Hz, 2H Hstrans), 2.16 (S, 3H, Hggrans), 1.76-1.52 (M, 6H, Hip ax+eqirans), 1.19 (t, J=7.2 Hz, 3H,
H7 trans); ROtamer cis: & 'H NMR: 4.30 (s, 2H, Ha,s), 3.57-3.45 (M, 4H, H3 ax+eqicis), 3.37 (0, J = 7.3 Hz, 2H, Hsi),
196(3 3H, He,cis), 1.76-1.52 (M, 6H, Hi.2 axteqscis)s 1099 J=7.2 Hz, 3H, H7 cis).

3¢ NMR ( 151 MHz, Methanol-d,4) Rotamer trans: & ~"C NMR: 47.65 (CHy, Cy trars), 46.99, 44.34 (CHy, C3 trans),
4584(CH2C5Mm)2725 26.63, 25.40 (CHy, Ci2trans), 20.88 (CH3 Cgprans), 13.67 (CHs, C7trans); ROtamer cis: &

3¢ NMR: 50.87 (CHz, Cycis), 46.84, 44.52 (CH,, C3¢i), 43. 65 (CHy, Cscis), 27.44, 26.74, 25.34 (CHz, Ci.2ci), 21.49
(CHs, Cscis), 12.87 (CHj3, Cycis); Quaternary carbons: & 3C NMR: 174.14 (CO-CHagcis), 173.40 (CO-CHs trars).
168.30 (CO plp,trans) 168.16 (CO p'p,ms) ppm
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Figure S-9. 1H-NMR spectrum of compound 10 recorded in methanol-d, at room temperature.
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Figure S-10. "H-psyche spectrum of compound 10 recorded in methanol-d, at room temperature.
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'H NMR (700MHz, Chloroform-d) Rotamer trans: & "H NMR: 4.13 (S, 2H, Ha,trans), 3.52-3.48 (M, 2H, Ha eqyrans),
3.44-3.38 (M, 2H, Hsrans), 3.38-3.34 (M, 2H, Haaxvars), 2.13 (S, 3H, Horars), 1.63-1.49 (M, 6H, Hiz axreqtars), 1.15
(t, 3=7.2 Hz, 3H, H7 trans); Rotamer cis: & "H NMR: 4.01 (s, 2H, Haycis), 3.52-3.48 (M, 2H, H3 eq,cis), 3.44-3.38 (m, 2H,
Hscis), 3.38-3.34 (M, 2H, Ha axcis), 1.96 (S, 3H, Hecis), 1.63-1.49 (M, 6H, Hy ax+eqicis) 1.06 (t, J=7.2 Hz, 3H, Hy cis).

3C NMR (176 MHz, Chloroform-d) Rotamer trans: & *C NMR: 46.11, 43.18 (CHy, Cs tns); 46.02 (CHa, Ca trars),
44.05 (CHy, Cs trars); 26.37, 25.54, 24.53 (CHa, Ci.p yrans); 21.05 (CH3, Cg trars); 13.6 (CHs, C.yrars); Rotamer cis: & °C
NMR: 49.61 (CHz, Cagis), 45.84, 43.48 (CHy, Cs, s ); 42.17 (CHy, Co.ci): 26.58, 25.62, 24.43 (CHy, Cizc); 21.67
@m(%m)ﬂ81@m(hm)0wwmmvwmms6 CNMR1n111m621%511%82
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Figure S-17. 1H—psyche spectrum of compound 10 recorded in chloroform-d at room temperature.
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Figure S-19. '"H-'"H NOESY spectrum of compound 10 recorded in chloroform-d at room temperature. Insets
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'H NMR (700MHz, Acetonitrile-d3) Rotamer trans: & 'H NMR: 4.55 (dt, 3= 47.3, 5.0 Hz, 2H, H7 trans), 4.15 (S, 2H,
Ha,trars), 3.63 (dt, J = 25.9, 5.0 Hz, 2H Hs trans), 3.47-3.34 (M, 4H, H3 ax+eqtrars), 2.07 (S, 3H, Heg trans), 1.74-1.37 (m,
6H, Hi.5 ax+eqimns); ROtamer cis: & '"H NMR: 4.48 (dt, J = 47.5, 5.2 Hz, 2H, H7 k), 4.19 (s, 2H, Ha,cs), 3.55 (dt, J =
25 6, 5.2 Hz, 2H, Hscis), 3.51-3.30 (M, 4H, H3 axteq,cis), 1. 89 (s, 3H, Hecis), 1.74-1.37 (m, 6H, Hi, axseq,cis)-

¥3C NMR (176 MHz, Acetonitrile-ds) Rotamer trans: 5 *C NMR: 83.06 (d, 3 = 166.3 Hz, CHy, C7 trans); 50.31 (d, J
= 20.3 Hz, CHy, Cs trans), 47. 70 (CH2 Chautrars), 46.33, 43.54 (CHy, C3 trans), 26.98, 26.38, 25.16 (CHy, Cy.2,trars), 21.59
(CHs, Cé,trans); Rotamer cis: 5 C NMR: 83.46 (d, J = 164.7 Hz, CHg, C7cis), 51.94 (CHy, C4 i), 48.22 (d, J = 21.0

Hzé

CH; Csis), 46.26, 43.83 (CHy, Cs.cs), 27.01, 26.41, 25.1 (CHy, Cyi.2,ci), 21.69(CH3 Cq cis); Quaternary carbons:

6 C NMR: 172.70 (CO-CHjs ¢js), 171.66 (CO-CHs trans), 167.02 (CO-pip trans), 166.99 (CO-pip cis)-
F NMR (376 MHz, Acetonitrile-d3) Rotamer trans: &: -223.21 (tt, J = 47.3, 25.9 Hz); Rotamer cis: &: -222.72 (tt,

J =475, 25.7 Hz).
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Figure S-23. 1H-NMR spectrum of compound 11 recorded in acetonitrile-d; at room temperature.

4.58
é4.52

4.51
\ 4.44

H7 cis (d
4.48
1(47.49)

H7 trans (d
4.55
J(47.34)

~4.19
N 4.15

H5 cis (d)
3.55
J(25.57)

H5 trans (d
3.63
J(25.83)

o

—2.07
,1.94 CD3CN

6.5

6.0

r5.5

r5.0

r4.5

4.0

r3.5

3.0

2.5

2.0

.0 4.5

3.5

3.0
f1 (ppm)

2.5

2.0

Figure S-24. 1H—psyche spectrum of compound 11 recorded in acetonitrile-d; at room temperature.
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Figure S-25. "C NMR spectrum of compound 11 recorded in acetonitrile-d; at room temperature.
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Figure S-26. PENMR spectrum of compound 11 recorded in acetonitrile-d; at room temperature.
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Figure S-28. "H-"H COSY spectrum of compound 11 recorded in acetonitrile-d3 at room temperature.
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Figure S-30. 2D "H-""C HMBC spectrum of compound 11 recorded in acetonitrile-d3 at room temperature.

'H NMR (700MHz, Methanol-d,) Rotamer trans: & '"H NMR: 4.60 (dt, J = 47.3, 4.9 Hz, 2H, Hytans), 4.29 (S, 2H,
Ha,trans), 3.72 (dt, J = 26.1, 4.8 Hz, 2H, Hs yrans), 3.55-3.43 (M, 4H, H3 axseqrrans)s 2-18 (S, 3H, He trans), 1.74-1.51 (m,
6H, Hy.2 axrequans); ROtamer cis: & *H NMR: 4.53 (dt, J = 47.5, 5.0 Hz, 2H, Hy.cs), 4.40 (S, 2H, Ha,cs), 3.65 (dt, J =
26.1, 5.0 Hz, 2H, Hs cis), 3.58, 3.42 (M, 4H, Ha axseq.cis),. 2-00 (S, 3H, Hg cis), 1.74-1.51(m, 6H, Hi.2 axreq.cis)-

C NMR (176 MHz, Methanol-d,) Rotamer trans: & °C NMR: 82.95 (d, J = 167.8 Hz, CHa, C7 rars); 51.18 (d, J =
20.0 Hz, CHz, Cs irars), 48.29 (CHy, Ca ars), 46.96, 44.34 (CHy, Csjrars), 27.22, 26.61, 25.39 (CHy, Ci.2,trns), 21.34
(CHs, Cg,trans); Rotamer cis: & %C NMR: 83.51 (d, J = 166.0 Hz, CHg, C7 i), 52.46 (CH,, C4 i), 49.16 (d, J = 20.6
Hz, CHp, Csc) 46.83, 44.55 (CHy Cscs), 27.35, 26.71, 25.33 (CHp, Ciagci), 21.27 (CHs, Cocs): Quaternary
carbons: & “°C NMR: 174.90 (CO-CHj3gis), 174.17 (CO-CHjs trans), 168.07 (CO-PIpP trans), 167.95 (CO-pip cis)-

®F NMR (376 MHz, Methanol-d4) Rotamer trans: &: -224.24 (tt, J = 47.4, 26.1 Hz); Rotamer cis: &: -223.51 (it, J
= 47.4, 26.1Hz).
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Figure S-31. 1H-NMR spectrum of compound 11 recorde
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d in methanol-d, at room temperature.
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Figure S-32. 1H-psyche spectrum of compound 11 recorded in methanol-d, at room temperature.
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Figure S-34. YE.NMR spectrum of compound 11 recorded in methanol-d; at room temperature.
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Figure S-35. 'H-'H NOESY spectrum of compound 11 recorded in methanol-d, at room temperature. Insets
showing the specific spatial contacts that are characteristic of each isomer and allowed the identification of cis
and trans signals.
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Figure S-37. htc HSQC spectrum of compound 11 recorded in methanol-d, at room temperature.
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Figure S-38. "H-""C HMBC spectrum of compound 11 recorded in methanol-d; at room temperature.

'H NMR (700MHz, Chloroform-d) Rotamer trans: & "H NMR: 4.53 (dt, J=47.2, 5.0 Hz, 2H, Hyyans), 4.19 (s, 2H,
Ha,trans), 3.68 (dt, J = 25.9, 5.0 Hz, 2H Hs trans), 3.54-3.27 (M, 4H, H3 axseqrrans), 2.12 (s, 3H, Hg trans), 1.74-1.37 (m,
6H, Hi2 ax+equrars); ROtamer cis: & 'H NMR: 4.54 (dt, 3 = 47.2, 5.0 Hz, 2H, H7 trans), 4.14 (s, 2H, Ha,cis), 3.62 (dt, J =
25 9, 5.0 Hz, 2H, Hs cs), 3.54-3.27 (M, 4H, H3 ax+eqicis), 1 97 (s, 3H, Hecis), 1.74-1.37 (M, 6H, Hi, ax+eqscis)-

3¢ NMR (176 MHz, Chloroform-d) Rotamer trans: 5 *C NMR: 81.79 (d, J = 170.4 Hz, CHy, C7 trars); 49.56 (d, J
= 20.3 Hz, CHy, Cs tpans), 46. 82 (CHZ Ca.trans), 45.98, 43.13 (CHy, Cg3,trans), 26.26, 25.46, 24.42 (CH; Ci2,trans), 21.31
(CHs, Cé trans); Rotamer cis: 5 *C NMR: 83.84 (d, J = 165.5 Hz, CHj, C7 i), 51.52 (CHy, C4 i), 47.97 (d, J = 19.0
Hz, CH; Csgis), 45.75, 43.43, (CH,, Cs,cis), 26.41, 25.55, 24.36 (CHj, Ci,cis), 21.35 (CHgs, Csci); Quaternary
carbons: 5 °C NMR: 171.80 (CO-CHg3 gjs), 171.18 (CO-CHs trans), 166.14 (CO-pIp trans), 165.63 (CO-pip cis)-

F NMR (376 MHz, Chloroform-d) Rotamer trans: &: -222.12 (tt, J = 47.1, 25.8 Hz); Rotamer cis: &: -221.42 (it,
J=47.6, 28.80 Hz).
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Figure S-39. "H-NMR spectrum of compound 11 recorded in chloroform-d at room temperature.
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Figure S-42. PENMR spectrum of compound 11 recorded in chloroform-d at room temperature.
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Figure S-44. "H-"H COSY spectrum of compound 11 recorded in chloroform-d at room temperature.
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Figure S-46. "H-""C HMBC spectrum of compound 11 recorded in chloroform-d at room temperature.
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Figure S-47. Structure, HR (QToF)-LC/MS trace and elemental composition of model piperinidyl acetamide 12.

'H NMR (400 MHz, Acetonitrile-ds) Rotamer trans: & *H NMR: 6.05 (tt, J = 55.3, 3.9 Hz, 1H, H7 tans), 4.17 (S, 2H,
Ha,trare), 3.72 (td, J = 14.8, 3.9 Hz, 2H, Hsyrars), 3.52:3.28 (M, 4H, H axsequrans). 2.09 (S, 3H, Ho rars), 1.68-1.43 (m,
6H, Hi.2 ax+eqirans); ROtamer cis: & '"H NMR: 5.93 (tt, J = 56.3, 4.3 Hz, 1H, H7cg), 4.22 (S, 2H, Hy,ci), 3.61 (td, J =
14.8, 4.3 Hz, 2H, H,cis), 3.52:3.28 (M, 4H, H axsequcis), 1,91 (S, 3H, Hecis), 1.68-1.43 (M, 6H, Hi.2, axvequcis)-

3¢ NMR (176 MHz, Acetonitrile-d3) Rotamer trans: 5 *C NMR: 116.04 (t, J = 240.8 Hz, CH, Cy trars); 52.21 (t, J

= 25.8 Hz, CHa, Csrans), 48. 89 (CHZ Ca,trans), 46.29, 43.58 (CH2, C3 trans), 26.93, 26.33, 25.12 (CHa, Ci-2trans), 21.58
(CHj3, Cg trans); Rotamer cis: 5 C NMR: 115.94 (t, J = 240.3 Hz, CH, C7¢js), 52.28 (CHy, C4 i), 50.27 (t, J = 27.1

Hz, CHy, Csois), 46.23, 43.84 (CHy, Cacs), 26.96, 26.37, 25.06 (CHy, Ciee). 2150 (CHs, Coco)

Quaternary

carbons: 3 °C NMR: 173.47 (CO-CHs cis), 172.12 (CO-CHs trans), 166.81 (CO-pip trans), 166.66 (CO-ip.cis).

F NMR (376 MHz, Acetonitrile-d3) Rotamer trans: & YE'NMR: -123.18 (dt, J = 55.3, 14.8 Hz); Rotamer cis: &: -

121.92 (dt, J =56.3, 14.9 Hz).
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Figure S-48. 1H-NMR spectrum of compound 12 recorded in acetonitrile-d; at room temperature.
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Figure S-49. 1H-psyche spectrum of compound 12 recorded in acetonitrile-d; at room temperature.
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Figure S-50. "C NMR spectrum of compound 12 recorded in acetonitrile-d3 at room temperature.
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Figure S-51. "F-NMR spectrum of compound 12 recorded in acetonitrile-d; at room temperature.
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Figure S-52. 'H-'H NOESY spectrum of compound 12 recorded in acetonitrile-d; at room temperature. Inset
showing the specific spatial contacts that are characteristic of each isomer and allowed the identification of cis
and trans signals.

S41



WILEY-VCH

r1.0

) 1.5

0! 2.0

F2.5

% o0 @@@ o L 3.5

r4.0

f1 (ppm)

4.5

r5.0

r5.5

Jandn

o® ' ﬁ@ 0 -6.0

T T T T T T T T \76'5

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
11 2 (ppm)
Figure S-53. "H-"H COSY spectrum of compound 12 recorded in acetonitrile-d; at room temperature.
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Figure S-54. H-c HSQC spectrum of compound 12 recorded in acetonitrile-d; at room temperature
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Figure S-55. "H-""C HMBC spectrum of compound 12 recorded in acetonitrile-d; at room temperature.

'H NMR (700 MHz, Methanol-d,;) Rotamer trans: & 'H NMR: 6.12 (tt, 3 =55.2, 3.7 Hz, 1H, H7ans), 4.31 (S, 2H,
Ha,trans), 3.81 (td, J = 14.8, 3.8 Hz, 2H, Hs yrars), 3.53-3.41 (M, 4H, Hz axrequtrans), 2.20 (S, 3H, Hp trars), 1.75-1.48 (m,
6H, H1.2 axsequrans); ROtamer cis: & 'H NMR: 5.95 (tt, J = 56.2, 4.3 Hz, 1H, Hy ), 4.41 (S, 2H, Ha,ce), 3.70 (td, J =
14.5, 4.3 Hz, 2H, Hs cis), 3.57-3.41 (M, 4H, Ha axseqicis),. 2.02 (S, 3H, Hecis), 1.75-1.48 (M, 6H, H1.2 axseqcis)-

¥C NMR (176 MHz, Methanol-d,) Rotamer trans: & “°C NMR: 116.01 (t, J = 241.2 Hz, CH, C7 yrans); 52.71 (t, J =
25.6 Hz, CHy, Cs,trars), 49.39 (CHa, Catrars), 46.93, 44.35 (CHy, Cayrans), 27.19, 26.59, 25.36 (CHy, Cratans), 21.28
(CHs, Cé trans); Rotamer cis: & “°C NMR: 115.81 (t, J = 240.8 Hz, CH, C; ¢is), 52.56 (CHy, C4 i), 50.92 (t, J = 27.4,
CHy, Cs.cis), 46.78, 44.35 (CHy, Cy i), 27.33, 26.68, 25.30 (CHa, Ci.a.¢is), 21.20 (CHs, Cg cis); Quaternary carbons: &
3¢ NMR: 175.44 (CO-CHgs ¢is), 174.44 (CO-CHs trans), 167.84 (CO-pIp. trans), 167.67 (CO-pip cis)-

F NMR (376 MHz, Methanol-d,) Rotamer trans: & YF NMR: -123.77 (dt, J = 55.2, 14.8 Hz); Rotamer cis: o: -
122.36 (dt, J =56.2, 14.5).
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Figure S-56. 1H-NMR spectrum of compound 12 recorded in methanol-d, at room temperature.
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Figure S-57. lH—psyche spectrum of compound 12 recorded in methanol-d, at room temperature.
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Figure S-58. 3¢ NMR spectrum of compound 12 recorded in methanol-d, at room temperature.
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Figure S-59. E.NMR spectrum of compound 12 recorded in methanol-d, at room temperature.
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Figure S-60. '"H'H NOESY spectrum of compound 12 recorded in methanol-d; at room temperature. Inset
showing the specific spatial contacts that are characteristic of each isomer and allowed the identification of cis

and trans signals.

S46



WILEY-VCH

e

%
"'96 2 o / ‘

| “ .\JMJ\L

IOV WY

0’ !’ ‘ £

4.0 3.5
11 2 (ppm)
Figure S-61. "H-"H COSY spectrum of compound 12 recorded in methanol-d, at room temperature.
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Figure S-63. "H-""C HMBC spectrum of compound 12 recorded in methanol-d; at room temperature.

'H NMR (600 MHz, Chloroform-d) Rotamer trans: & "H NMR: 5.92 (ddt, J = 55.1, 53.6, 3.6 Hz, 1H, H7 yrans), 4.16
(S, 2H, Haytrans), 3.69 (td, J = 14.5, 3.5 Hz, 2H, Hs yras), 3.46-3.28 (M, 4H, Hg axrequrars), 2.11 (S, 3H, Heyans), 1.64-
1.41 (m, 6H, Hij ax+eqtans); ROtamer cis: & 'H NMR: 5.86 (ddt, J = 56.2, 54.2, 4.3 Hz, 1H, H7cs), 4.09 (s, 2H,
Ha,cis), 3.60 (td, J = 14.4, 4.6 Hz, 2H, Hs cis), 3.50-3.23 (M, 4H, H3 axreqcs)s 1.94 (S, 3H, Hecis), 1.64-1.41 (m, 6H,
1H31-2, ax+eq,cis)- 13

C NMR (151 MHz, Chloroform -d) Rotamer trans: & “"C NMR: 114.30 (t, J = 243.0 Hz, CH, C7 trans); 51.55 (t, J =
25.5 Hz, CHy, Cs yrans), 47.73 (CHy, Cy rans), 45.81, 43.07 (CHy, Cs yrans), 26.14, 25.34, 24.29 (CHy, Cyp tans), 21.16
(CHs, Cg.1rans); Rotamer cis: & *°C NMR: 114.45 (t, J = 241.6 Hz, CH, C7.¢is), 51.29 (CH,, Cu.cx), 49.78 (t, J = 26.9
Hz, CHp, Csgis). 45.64, 43.37 (CHy Csos), 26.31, 25.44, 24.21 (CHy Ciags). 21.08 (CHs Cecs)i Quatemary
carbons: & °C NMR: 172.34 (CO-CHg cis), 171.45 (CO-CHs yrans), 165.73 (CO-Pip irans), 165.13 (CO-pip cis)-
F NMR (564 MHz, Chloroform-d) Rotamer trans: & “°F NMR: -121.47 (dt, J = 55.0, 14.6 Hz); Rotamer cis: &: -
120.76 (dt, J = 56.2, 14.3 Hz).
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Figure S-64. 1H-NMR spectrum of compound 12 recorded in chloroform-d at room temperature.
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Figure S-65. 1H-psyche spectrum of compound 12 recorded in chloroform-d at room temperature.
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Figure S-68. 'H-'H NOESY spectrum of compound 12 recorded in chloroform-d at room temperature. Insets
showing the specific spatial contacts that are characteristic of each isomer and allowed the identification of cis
and trans signals.
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Figure S-69. '"H-'"H cosy spectrum of compound 12 recorded in chloroform-d at room temperature.
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Figure S-71. "H-"*C HMBC spectrum of compound 12 recorded in chloroform-d at room temperature.
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Figure S-72. Structure, HR (QToF)-LC/MS trace and elemental composition of model piperinidyl acetamide 13.

'H NMR (700 MHz, Acetonitrile-ds) Rotamer trans: & *H NMR: 4.20 (s, 2H, Ha,uans), 4.05 (g, J = 9.1 Hz, 2H,
Hs trans), 3.47-3.31 (M, 4H, Hsaxtequrans), 2.12 (S, 3H, He trans), 1.67-1.41 (M, 6H, Hi ax+equirans); ROtamer cis: & H
NMR: 4.25 (s, 2H, Ha,cis), 3.99 (4, J = 9.5 Hz, 2H, Hss), 3.51-3.31 (M, 4H, Hs axseqicis), 1.94 (S, 3H, Hecs), 1.67-
1 41 (m 6H H12 aX+EQ!CIS)

3¢ NMR (151 MHz, Acetonitrile-d3) Rotamer trans: 5 *C NMR: 50.92 (9, J = 32.6 Hz, CHy, Cs trars), 48.60 (CHZ
Ca trars), 46.26, 43.61 (CHy, Cg3trans), 26.94, 26.35, 25.13 (CHy Ci.ptrams), 21.43 (CHs, Cgrans); Rotamer cis: 8 3¢
NMR: 51.74 (CH;, C4¢i), 47.58 (q, J = 33.1 Hz, CH2 Cs.¢is), 46.24, 43.88 (CHy, C3¢i), 26.95, 26.38, 25.07 (CH,, Cy.
2.is)y 21.45 (CHgz Cg c); Quaternary carbons: 5 C NMR: 126.17 (g, I = 279.5, C7¢js), 126.02 (g, J = 280.0 Hz,
C7 trans) 173.60 (CO CH3 CIS) 172.48 (CO CHS trans) 166 36 (CO p'p CIS) 166.31 (CO p'p trans)

YF NMR (376 MHz, Chloroform-d) Rotamer trans: 5 F NMR: -71.72 (t, J = 9.0 Hz); Rotamer cis: &: -71.30 (t, J
=9.6 Hz).
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Figure S-73. 1H-NMR spectrum of compound 13 recorded in acetonitrile-d; at room temperature.
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Figure S-74. 1H-psyche spectrum of compound 13 recorded in acetonitrile-d; at room temperature.
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Figure S-75. 13c NMR spectrum of compound 13 recorded in acetonitrile-ds at room temperature.
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Figure S-77. 'H-'H NOESY spectrum of compound 13 recorded in acetonitrile-d; at room temperature. Inset

showing the specific spatial contacts that are characteristic of each isomer and allowed the identification of cis
and trans signals.
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Figure S-78. 'H-'H cosy spectrum of compound 13 recorded in acetonitrile-d3 at room temperature.
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Figure S-80. "H-""C HMBC spectrum of compound 13 recorded in acetonitrile-d; at room temperature.

"HNMR (700 MHz, Methanol-d4) Rotamer trans: & 'HNMR: 4.31 (s, 2H, Ha,trans), 4.19 (g, J = 8.9 Hz, ZHI Hs trans);
3.54-3.39 (M, 4H, Hzax+eqrans), 2.21 (S, 3H, Hsgrans), 1.75-1.49 (M, 6H, Hi.; ax+eqirans); ROtamer cis: & "H NMR:
4.45 (s, 2H, Ha,cis), 4.08 (0, J = 9.3 Hz, 2H, Hs¢;s), 3.58-3.39 (M, 4H, H3 ax+eqicis), 2.03 (S, 3H, Hgcis), 1.75-1.49 (m,
6H Hi- 2, aX+e(Z]1CIS)

¥C NMR (176 MHz, Methanol-d,) Rotamer trans: 5 °C NMR: 51.35 (g9, J = 33.0 Hz, CHy, Cs trans), 49.85 (CHz
Catrars), 46.94, 44.41 (CHy, Cgztrans), 27.19, 26.59, 25.38 (CHy, Ci.2 trans), 21.11 (CH3 Ce trans); RoOtamer cis: & B
NMR: 52.00 (CH; C4¢is), 48.15 (9, J = 33.5 Hz, CH2 Cs.qis), 46.79, 44.56 (CHaz, C3¢is), 27.32, 26.68, 25.31 (CH;, Cy.
2.is)y 21.14 (CH3z Cgci); Quaternary carbons: 5 °C NMR: 126.21 (9, J = 279.5, Cy¢is), 126.17 (d, J = 279.8 Hz,
C7 trans) 175.49 (CO CHB CIS) 174.66 (CO CHS trans) 167 50 (CO p'p trans) 167.40 (CO plp CIS)

F NMR (376 MHz, Methanol-d,) Rotamer trans: 5 F NMR: -72.46 (t, J = 8.9 Hz); Rotamer cis: &: -72.01 (t, J =
9.3 Hz).
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Figure S-81. 1H-NMR spectrum of compound 13 recorded in methanol-d, at room temperature.
)
T
0 53 F1.3
I QN
T = 0
NoOoON-—-—O00NO®NUVO oMt MU A - — MM oSO MMN O L1.2
BRELMANA=HO0C0Q NNY ¥MMM N—~Se KQuinn :
TTLFITTLTLTTTTITE OO mm NaANAN A A A
e\ —— = NN —\ .
-1.0
+0.9
H5 cis (q
4.08
3(9.30) 0.8
H5 trans (q 0.7
4.19
1(8.85) Lo.e
-0.5
-0.4
|
tH +0.3
|
F0.2
‘ F0.1
|
L J. wa 0.0
50 48 46 44 42 40 3.8 36 3.4 32 3.0 28 26 24 22 20 18 16 14 1.2 1.0

f1 (ppm)

Figure S-82. 1H-psyche spectrum of compound 13 recorded in methanol-d, at room temperature.
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Figure S-83. ¥C NMR spectrum of compound 13 recorded in methanol-d, at room temperature.
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Figure S-85. 'H'H NOESY spectrum of compound 13 recorded in methanol-d; at room temperature. Inset
showing the specific spatial contacts that are characteristic of each isomer and allowed the identification of cis

and trans signals.
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Figure S-86. "H-"H COSY spectrum of compound 13 recorded in methanol-d, at room temperature.
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Figure S-87. "H-""C HSQC spectrum of compound 13 recorded in methanol-d, at room temperature.
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Figure S-88. "H-""C HMBC spectrum of compound 13 recorded in methanol-d; at room temperature.

'H NMR (600 MHz, Chloroform-d) Rotamer trans: & 'H NMR: 4.28 (s, 2H, Ha,trans), 4.02 (g, J = 9.2 Hz, 2H
H5trans) 3.54-3.35 (m 4H, H3 ax+eqytrans) 221(5 3H, H6trans) 1.72-1.49 (m 6H, H12ax+eqytrans) w 0 H
NMR: 4.19 (s, 2H, Ha,cis), 4.05 (4, J = 9.2 Hz, 2H, Hsgs), 3.60-3.32 (M, 4H, H3axseqicis), 2.04 (S, 3H, Hecs), 1.72-
1 49 (m 6H H12 aX+eC|1CIS)

3¢ NMR (151 MHz, Chloroform-d) Rotamer trans: 5 *C NMR: 50.54 (@, J = 33.1 Hz, CHy, Cs tans), 46.94 (CH,,
Catrars), 45.99, 43.31 (CHy, Cgstrans), 26.35, 25.53, 24.49 (CHy, Cyi2 trans), 21.17 (CH3 Ce trans); RoOtamer cis: & 3¢
NMR: 50.30 (CHy, C4 i), 46.91 (q, J = 33.3 Hz, CH2 Cs.cis), 45.85, 43.61 (CHg, C3¢is), 26.58, 25.65, 24.41 (CH;, C;.
2.dis), 21.23 (CHs, Cs cis); Quaternary carbons: 5 °C NMR: 124.91 (9, J = 280.1 Hz, Cy¢is), 124.64 (q, J = 280.5 Hz,
Cr.trans), 172.19 (CO-CHs cis), 171.87 (CO-CHg rans), 165,67 (CO-pIP trans), 164.91 (CO-pip cis).

“F NMR (376 MHz, Chloroform -d) Rotamer trans: 5 F NMR: -70.72 (t, J = 8.7 Hz); Rotamer cis: &: -70.16 (t, J
= 9.3 Hz).
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Figure S-89. 1H-NMR spectrum of compound 13 recorded in chloroform-d at room temperature.
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Figure S-90. 1H—psyche spectrum of compound 13 recorded in chloroform-d at room temperature.
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Figure S-91. 3¢ NMR spectrum of compound 13 recorded in chloroform-d at room temperature.
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Figure S-92. YE.NMR spectrum of compound 13 recorded in chloroform-d at room temperature.

S66



WILEY-VCH

o e F1.5
g @
. - 2.0
H Cross Exchange
- P H6,cis-HG6,trans
NOE r2.5
H6,cis-H4,cis
H6,trans-H5,trans —
g
r3.0 a
N
~
Y
o °® 6 P
.. -4 e 3.5
° NOE 4.0
H®6,cis-H4,cis
= g < H6,trans-H5,trans
- =
- 4.5
Cross Exchange
.° H6,cis-H6,trans
r T T T T T T T \75'0
5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f2 (ppm)
H4 trans Ha.cis H6, trans H6.cis
e e M
Cross-Exchange =
H4,cis-H4, trans r2.0
4.1 H6,cis
\ )] =
42 Cross-Exchange k2.1
H6,cis-H6,trans
= 4—
> - \
H6 trans
F2.2
o <
F4.4
L e e L A B B | B R B | T
440 435 430 4.25 420 4.15 4.10 4.05 2.25 2.20 2.15 2.10 2.05 2.00
HS5, ~4.0
Gistrans
NOE
H6-H5
Isomer trans a1
& |4,
NOE
H4 trans H6-H4
Isomer cis
Las
T T T T T T T T T
2.25 2.20 2.15 2.10 2.05
f2 (ppm)

Figure S-93. 'H-'H NOESY spectrum of compound 13 recorded in chloroform-d at room temperature. Insets
showing the specific spatial contacts that are characteristic of each isomer and allowed the identification of cis

and trans signals.
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Figure S-94. "H-"H COSY spectrum of compound 13 recorded in chloroform-d at room temperature.
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Figure S-96. "H-"C HMBC spectrum of compound 13 recorded in chloroform-d at room temperature.
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Figure S-97. Structure, HR (QToF)-LC/MS trace and elemental composition of model piperinidyl acetamide 14.
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'H NMR (700MHz, Acetonitrile-ds): Rotamer trans: & 'H NMR: 7.38-7.22 (m, 5H, Hg.10 yars), 5.19 (0, J = 7.0 Hz,
1H, Hs yrans), 4.29, 3.54 (AB peak, J = 16.3 Hz, 2H, Ha,trans), 3.50-3.15 (M, 4H, Hz axseqtrans)s 2-12 (S, 3H, Heg trans),
1.63-1.42 (m, 6H, Hi ax+eqtrans), 1.54 (d, J = 7.0 Hz, 3H, H7 yans). Rotamer cis: 6 H NMR: 7.38-7.22 (m, 5H, Hg.
10trans), 5-87 (@, J = 7.2 Hz, 1H, Hs cis), 4.03, 3.78 (AB peak, J = 18.0 Hz, 2H, Ha,cis), 3.50-3.15 (M, 4H, Hz axseqicis),
1,93 (s, 3H, Hecis), 1.63-1.42 (M, 6H, Hi axsequcis), 1.37 (d) J = 7.2 Hz, 3H, Hycio).

Bc NMR (176 MHz, Acetonitrile-d3): Rotamer trans: & 3C NMR: 129. 47, 128.20, 127,70 (CH, Cg.10,trars), 57.14
(CH, Cs rars), 46.42, 43.65 (CH; Csitrans ), 44. 48 (CHaz, Cytrans), 26.97, 26.39, 25.19 (CH;, Citrans), 22.11 (CHg,
Ce,trars), 18.97 (CHs, C7yrans); Rotamer cis: & 3¢ NMR: 129.20,128.32, 127.98 (CH, Cg.10,¢is), 52,00 (CH, Cs c),
46.33, 43.90 (CHy, Cz i), 46. 29 (CHz, Cy4ci), 26.97, 26.39, 25.08 (CHy Ci.2¢is), 22.44 (CHs, Cs ), 16.97 (CHs,
C7.cs); Quaternary carbons: & 3¢ NMR: 172.36 (CO-CHg cis), 171.12 (CO-CHjs trans), 167.33 (CO-pip cis), 167.15
(CO p'p,trans) 142.92 (CAr,trans) 142.69 (CAr,C|s)
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Figure S-98. 1H-NMR spectrum of compound 14 recorded in acetonitrile-d; at room temperature.
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"H NMR (700MHz, Methanol-d,): Rotamer trans: & 'H NMR: 7.40-7.23 (m, 5H, Hs.10.trars), 5.27 (g, J = 7.0 Hz, 1H,
Hs trans), 4.37, 3.73 (AB peak, J = 16.3 Hz, 2H, Hg,trans), 3.57-3.19 (m, 4H, H3 ax+egutrans)y 2-23 (S, 3H, He trans), 1.70-
1.31 (m, 6H, Hy axteqitrars), 1.59 (d, J = 7.0 Hz, 3H, H7 trans). Rotamer cis: & 'H NMR: 7.40-7.23 (m, 5H, Hs.10,trans)
5.93 (g, J = 7.1 Hz, 1H, Hs cs), 4.16, 3.90 (AB peak, J = 18.0 Hz, 2H, Ha,¢is), 3.59-3.17 (M, 4H, Hgz ax+eqicis), 2-04 (S,
3H He,cis), 1.70-1.31 (m, 6H, Hi.2 ax+eqicis), 1.44 (d, I = 72 Hz, 3H, Hz cis).

3¢ NMR (176 MHz, Methanol-d,4): Rotamer trans: 5 °C NMR: 129. 78, 128.63, 127.79 (CH, Cg.10,trans), 57.99 (CH,
Cs trars), 46.99, 44.42 (CHy, Csyrans ) 44 83 (CHa, Cyytrars), 27.15, 26.56, 25.37 (CH2, Ci-ztrans), 21.73 (CHs, Csrans),
18.86 (CHj3 C7 trans); Rotamer cis: & 3¢ NMR: 129. 47, 128.89, 128.57 (CH, Cg.10cis), 52.98 (CH, Cs i), 46.80,
44.49 (CH,, C3¢s ), 46. 34 (CHy, Cy4, ci), 27.19, 26.61, 25.23 (CH,, Ci.2cs), 22.19 (CHs Cg i), 16.62 (CH3 C7.ci);
Quaterary carbons: & *C NMR: 174.60 (CO-CHacis), 173.64 (CO-CHjs trans), 168.04 (CO-pip trans), 167.91 (CO-
plp,ms) 142.33 (CAr,ms) 141.48 (CAr,trans)
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Figure S-107. 3c NMR spectrum of compound 14 recorded in methanol-d, at room temperature.
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Figure S-108. 'H-'"H NOESY spectrum of compound 14 recorded in methanol-d, at room temperature. Inset
showing the specific spatial contacts that are characteristic of each isomer and allowed the identification of cis

and trans signals.
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'H NMR (700MHz, Chloroform-d): Rotamer trans: © 'H NMR: 7.35-7.18 (m, 5H, Hs.10,trans), 5.13 (9, J = 6.9 Hz,
1H, Hs trans), 4.37, 3.34 (AB peak, J = 15.9 Hz, 2H, Ha,trans), 3.53-3.07 (M, 4H, Hs ax+eqtrans), 2.20 (S, 3H, He trans),
1.60-1.40 (m, 6H, Hi ax+egtrans), 1.60 (d, J = 7.0 Hz, 3H, Hy yans). Rotamer cis: & "H NMR: 7.35-7.18 (m, 5H, Hs.
10trars), 6.07 (9, J = 7.0 Hz, 1H, Hs i), 3.81, 3.62 (AB peak, J = 17.7 Hz, 2H, Ha,cis), 3.53-3.07 (M, 4H, H3 ax+eqicis),
2.02 (s, 3H, Hegcis), 1.60-1.40 (M, 6H, Hi ax+eqicis), 1.39(d, J = 7.1 Hz, 3H, Hycis).

3¢ NMR (176 MHz, Chloroform-d): Rotamer trans: & 13C NMR: 128.63, 127.42, 126.38 (CH. Cg.10,trans), 56.25
(CH, Cs trans), 45.63, 43.28 (CH,, C3'”a“ig’ 43.59 (CHy, Cy trans), 26.15 25.39, 24.36 (CHy, C1-2 trans), 21.62 (CHs, Cs rans),
18.16 (CHj C7trans); Rotamer cis: & ©°C NMR: 128.26, 127.61, 127.24 (CH, Cg.10cs), 50.84 (CH, Csci), 45.89,
43.15 (CH,, Cs¢i), 45.02 (CHy, C4ci), 26.07, 25.32, 24.18 (CH; Ciogis), 21.96 (CH3 Ceci), 15.93 (CH3, Cr.cs);
Quaternary carbons: & **C NMR: 171.66 (CO-CHg ¢is), 170.76 (CO-CHs yars), 166.09 (CO-pip yrans), 165.86 (CO-
pip,cis): 140.99 (CAr,trans), 140.60 (CAr,ciS)-
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Figure S-115. 'H'H NOESY spectrum of compound 14 recorded in chloroform-d at room temperature. Inset

showing the specific spatial contacts that are characteristic of each isomer and allowed the identification of cis
and trans signals.
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Figure S-118. '"H-"C HMBC spectrum of compound 14 recorded in chloroform-d at room temperature.

K.isirans NUMeric evaluation:

General procedure for NMR Kgigitrans determination: Kggrans has been in all cases determined using at least
two "H-NMR spectrums, and it is reported as the average value of the ratio between the cis and trans pairs of
signals arising from the three main protons involved in the isomerization process: the backbone methylene
protons ( in general denoted as H4 through all the structures), the side chain methylene protons (H5) and the
methyl-acetyl hydrogens (H6). Mean values are given with the corresponding standard deviation for n=6,
otherwise the corresponding sampling numbers has been noted in the main text. In fluorinated systems, where
Kcistrans CcoOuld also be evaluated independently from YENMR experiments, a second awerage value of the
equilibrium constant is reported separately for comparison and verification purposes. Good agreement was
obtained in all cases. A complete set of the Individually assessed and averaged values observed in each solvent
is given in following supporting Tables S1-S3.
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Analysis of the NMR vicinal *J,.r coupling constants:

In order to gain further evidence regarding its possible gauche structural disposition, a qualitative analysis was
performed based in the comparison of the observed vicinal 3JHF coupling constants and the theoretical limit
values of the corresponding possible staggered conformations (no conformational bias), as reported through the
main text and schematized in Figure 3. As highlighted, this analysis may be considered merely an indicative of
the structure in solution rather than an evidence, even through in cases where the coupling constants between
the model staggered conformations show a high difference in value, it provides acurate information regarding the
overall preferred disposition of the F atoms For the calculations, we have employed in all cases the limit
values as taken from Ihrlg and Sm|th ! and used by O’Hagan and co-workers in similar systems 8 Limit values
are: JHF anti= 32 Hz and JHF gauche = 8 Hz. Note that the values may be understood as a qualitative approximation.
The complete set of observed vicinal coupling 3JHF,0bS for each cis/trans structure and solvent is summarized in
following supplementary Table S4.

e caic (11-9aUChe)= [*Jue ani*+ 2 X *Jur gauchel / 2= 20 Hz
JHF calc (11 ant') [2 X JHF gauche] /2=8Hz

JHF calc (12-(+/-)gauche)= [ JnF antt 2 X JHF gaughe] / 2 =20 Hz
JHF calc (12-(anti, (+/-)gauche))= ["Jnr anti*+ 3 X "JInF,gauche] / 4 = 14 Hz

®JnF caic (13-(+gauche, anti, -gauche))= [2 X *Jur.ani+ 4 X *In gauchel / 6 = 16 Hz

33 (CDCls) 8Jur (CD3CN) $Jnre (CD;OD)
Entry . 10 1 19 1 19
H-psyche F-NMR H- psyche F-NMR H- psyche F-NMR
cis trans cis trans cis trans cis trans cis trans cis trans

11 28.78  25.79 28.80 25.78 25.57 25.83 25.68 25.89 26.17 26.12 26.11 26.13
12 1417 14.60 14.26 14.64 14.83 14.82 14.87 14.82 14.49 14.76 14.49 14.77
13 - - 9.28 8.75 9.56 9.06 9.57 9.04 9.30 8.85 9.33 8.87

Table S-4. Experimental vicinal JHF coupling constants determined for cis and trans isomers of model
acetamides 11-13, in each corresponding solvent. For its comparison, the evaluation in the basis of 'H-NMR
(psyche) and E.NMR signals are given separately.

X-Ray Crystal structure data:

Sample crystallization: 20 mg of the purified compounds were dissolved using a minimum amount of AcOEt
and then hexane was added dropwise until precipitation was observed. Further AcOEt was then added to clear
solutions. Samples were then left for slow evaporation at room temperature.

S87



WILEY-VCH

Crystallographic data of compound 12: Ac-*Et-pip
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Figure S-119. Crystal structure of peptoid dimer 12 (CCDC-1567326) with themal ellipsoids drawn at the 50 % probability
level.

Table S-5. Crystal data and structure refinementparameters of peptoid dimer 12

Empirical formula CuHisFaN20;  pimm™ 0.113

Formula weight 248.27 H000) 528.0
Temperature/K 120.0 Crystal size/mm? 0.29x0.28 x0.12
Crystal system tetragonal Radiation MoKa (A= 0.71073)
Space group P4, 20 range for data collection/® 456 to 57

a/A 8.9275(4) Index ranges M<hs 11s’|_;123 k<11,-20
b/A 8.9275(4) Reflections collected 24571

c/A 15.3498(8) Independent reflections 1600 [Rin 38:{)329]4 Reigma =
al® 90.00 Data/restraints/parameters 1600/11/172

B 90.00 Goodness-of-fit on F? 1.076

\"/M 90.00 Final R indexes [I>=20 (l)] R1=0.0546,wR>=0.1417
Volume/A® 1223.38(10) Fnal R indexes [all data] R1=0.0562, wR2=0.1432
z 4 Largest diff. peak/hole /e A 0.43/-0.28
Peacglcm? 1.348
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Crystallographic data of compound 13: Ac-*Et-pip

> Prob = 50
© Temp = 120
i
F2 Fi

©

o F3
o

=

|

=

o

™

2

=

™

n

~

o

3

o=

=

o

=

o

3

[

Z =27 clsl3 15srP 1 21/c 1 R = 0.04 RES= O -2 X

Figure S-120. Crystal structure of peptoid dimer 13 (CCDC-1567327) with thermal ellipsoids drawn at the 50 % probability
level.

Table S-6. Crystal data and structure refinementparameters of peptoid dimer 13

Empirical formula ~ CuHi7FaN20,  p/mm™ 0.121

Formula weight 266.26 H000) 560.0
Temperature/K 120 Crystal size/mm? 0.361 x 0.257 x 0.056
Crystal system monoclinic Radiation MoKa (A= 0.71073)
Space group P2./c 20 range for data collection/® 4,994 10 60.18

alA 11.6819(5)  Index ranges 16<hs< 12|;61§ k<16,-13
b/A 11.6693(5)  Reflections collected 26521

c/A 9.8470(4) Independent reflections 3857 [Rimglg'zog’ﬁl’ Rsigma =
o/° 90 Datalrestraints/parameters 3857/0/165

B 102.4584(16) Goodness-of-fit on F 1.025

\"/M 90 Final R indexes [I>=20 (I)] R1=0.0390, wR>=0.0967
Volume/A® 1310.73(10) Fnal R indexes [all data] R1=0.0510,wR>=0.1037
z 4 Largest diff. peak/hole /e A 0.35/-0.29
Peacglcm? 1.349
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Model peptoid synthesis and characterization

Synthesis of peptoid oligomers Pepl1-7: All peptoids were synthetized using the well described sub-monomer
approach. Fmoc-protected Rink Amide resin (50mg, loading 0.84mol g'l) was swollen in DMF and de-protected
with piperidine for 15 minutes at room temperature (20% in DMF, 2 mL). The resin was then treated with
bromoacetyl bromide (1 mL, 0.6M in DMF) and DIC (0.2 mL, 50% V/v in DMF) for 30 min and washed with DMF
(4X, 2 mL) before the desired amine sub-monomer was added (1 mL, 1.2M in DMF), the mixture shaken for 60-
120 min, and the resin washed again (DMF, 2mL, 4X). Bromoacetylation and bromine displacement steps were
repeated until the target sequence was achieved. Final peptoids were cleaved off the resin by treatment with a
95:2.5:2.5% v/iv TFA:TIPS:H,O solution (ImL) for 15 min while shaking at RT, after what the cleavage cocktail
was filtered over diethyl ether (15mL) and the solid residue let for precipitation overnight at -20°C. The crude
peptoids obtained by decanting the ether layer were further washed with chilled Et,O prior to be dissolved in
water and freeze-dried overnight. Purification of the peptoids was achieved by reverse phase semi-preparative
HPLC and their identity confirmed by Maldi-TOF and HR-(QToF)-LC/MS. Final purity of the target compounds
was found to be in all cases >95%, as assessed by analytical HPLC at A=220nm.

HPLC, Maldi-TOF and HR-MS Characterization
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Pep.1: [NLysNEtNSpe] [NLysNEtNEt],.

Analytical HPLC:

183.85]  DGlysEtSpe]LysE{EMO01 raw

103.85-
B3.95- ‘
43.95
23 85 |
sy ) \
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Figure S-120. Analytical HPLC trace of model peptoid Pep.1 at A=220nm.
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Figure S-121. Maldi-ToF spectra acquired for model peptoid Pep.1.
HRMS:
Diana Gimenez
DG_LysEtEt 126 (1.046) Cm (124:128) 1: TOF MS ES+
1004 793.0369 7.22e3
7835366
| o 794.0379
7845430
795.0469 B04.0253.804.5274
o 782.5413 784.5435 Tﬁs'mmssans 789.3306_791 Sﬂdﬁzg 26491 7955822 praam 8000514 B0D.5471 suamggj | |
T T T T T T T T T T T T T T T T T T T T

Figure S-122. HRMS (QToF-MS-ES+) trace of Pep.1.
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Pep.2: [NLysNIfEtNSpe] [NLysNIfEtNEt],4.

Analytical HPLC:

103.65=] DGILys(1F)ESpellLys(1FIELELA 2 raw|

63,95
53.95
4395

33.95

L S B L3 S s s e e
B 20 25

Analytical HPLC frace of model peptoid Pep.2 at A=220nm.
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Figure S-123.
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Maldi-ToF:
: 16747
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Figure S-124. Maldi-ToF spectra acquired for model peptoid Pep.2.
DG_Lys1FEtEt 104 (0.867) Cm (99:109) 1: TOF MS ES+
100+ 1675.0192 3.46e4
1676.0225
=
1677.0264
1678.0208
1584.9702 e 1687 054 1712.8816
- 16129325 1630.0048 16529638 1555 03351674319 | ||| °  1eenpans ||| 1700.0258 - 1728.9751 1745.0117 1?52711[::’]2
T T T T T T T T T T T T T T T T LABAR T T T T T T T T T T T T T
1600 1610 1620 1620 1640 1650 1660 1670 1680 1690 1700 1710 1720 1730 1740 1750

Figure S-125. Experimentally observed exact mass measured Pep.2.
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Pep.3: [NLysN2fEtNSpe] [NLysN2fEtNEt],4.

Analytical HPLC:

DGllys2fEtSpel[Lys2FEtEL4 raw
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Figure S-126. Analytical HPLC trace of model peptoid Pep.3 at A=220nm.
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Figure S-127. Maldi-ToF spectra acquired for model peptoid Pep.3.

HRMS:

Diana Gimenez

DG_Lys2FEtEt 2 152 (1.258) Cm (152:156) 1: TOF MS ES+
852.9882 1.51€3
100
_BE3.4888
B 883.9890
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Figure S-128. HRMS (QToF-MS-ES+) trace of Pep.3.
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Pep.4: [NLysN3fEtNSpe] [NLysN3fEtNEt],4.

Analytical HPLC:

203.95
DGILYS3FEtSe]LysaF EtEt]4.raw
183.95
163.95
143.95

123.95

103.85

83.95

63.95.
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Figure S-129. Analytical HPLC trace of model peptoid Pep.4 at A=220nm.
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Figure S-130. Maldi-ToF spectra acquired for model peptoid Pep.4.

HRMS:

Diana Gimenez

DG_Lys3FEIEL 168 (1.392) Cm (164:168) 1: TOF MS ES+
1.54e4

100+ 927 9854
928.4631
[ 926.8697
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Figure S-131. HRMS (QToF-MS-ES+) trace of Pep.4.
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Pep.5: [NLysNIfEtNSpe] [NLysNIfEtNI1fEt],.

Analytical HPLC:

DG_[Lys1FEtSpelLysFEHIFEN4_p2-20151202-112621.raw
163.95
143 .95
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103.95-
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|
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Figure S-132. Analytical HPLC trace of model peptoid Pep.5 at A=220nm.
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Figure S-133. Maldi-ToF spectra acquired for model peptoid Pep.5.
HRMS:
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Figure S-134. HRMS (QToF-MS-ES+) trace of Pep.5.
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Pep.6: [NLysN2fEtNSpe] [NLysN2fEtN2fEt],.

Analytical HPLC:
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Figure S-135. Analytical HPLC trace of model peptoid Pep.6 at A=220nm.
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Figure S-136. Maldi-ToF spectra acquired for model peptoid Pep.6.
Diana Gimenez
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Figure S-137. HRMS (QToF-MS-ES+) trace of Pep.6.
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Pep.7: [NLysN3fEtNSpe] [NLysN3fEtN3fEL],.
Analytical HPLC:

| DG_|Lys3FEtSpe]lLys3FE3FEN4_p2 raw
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Figure S-138. Analytical HPLC trace of model peptoid Pep.7 at A=220nm.
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Figure S-139. Maldi-ToF spectra acquired for model peptoid Pep.7.
HRMS:
Diana Gimenez
DG_Lys2F3Et 195 (1611) Cm (179:212) 1: TOF MS ES+
1004 1035.9092 1.12e5
1036.4088
L 1036.9103
10374104
olomemy '03‘[’“9|03424ss 10350009 0352620 1036 1787 1037471 mrig‘?&g e ‘°|3‘3“55 10397410 10402477

Figure S-140. HRMS (QToF-MS-ES+) trace of Pep.7.
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CD spectra studies:

TFA content evaluation: Prior to CD spectra studies, 10mg of each peptoid were subject to 3 consecutive
cycles of freeze-drying in deionized water over several days (50ml). Then the content of TFA present in each
sample was assessed by E.NMR (H,O/MeOD 90:10). In fluorinated peptoids the signals arising from the side
chains was employed as an internal standard of the number of florine present, giving a direct measure of the
TFA/Peptoid ratio. In control peptoid Pep.1, 5 ul of a hexafluorobenze reference solution were spiked in the
sample (10ul/ml, HFB), and the TFA content evaluated in its basis. In all cases a total of 6 TFA counterions per
peptoid molecule was found, in agreement with the presence of 6 positive charges (Figure S-141).

General method for sample preparation and analysis: For CD spectra studies, a 2 mg/ml stock solution in
water was made for every peptoid, and their individual concentrations corrected in the basis of the amount of
trifluoroacetate present. Two exceptions were made to thls general protocol: amore diluted Img/ml stock solution
was prepared for the less soluble in water [NLys- N*Et- NSpe][NLys- NYEt -NEt]; peptoid and 1.5X more
concentrated samples were measured for the negative control [NLys-NEt-NS pe][NLys-NEt-NEt], due to the weak
signal observed. To every raw recorded spectra the signal arising from the solvent was substracted and the
resulting spectra in ellipticity units (mdeg) converted into the corresponding molar ellipticity Mg 2
(deg. cm?.dmol” ) Finally, all curves were smoothed using Origin® Software (second order polynomial Savitzky -
Golay filter). All numerical data is reported as the average value calculated from at least three different
concentrations for each peptoid; corresponding standard deviations are given for a sampling number of n=3.
Standard deviation for relative increases (i.e. AMg 21s/nf) have been calculated according to the error propagation
theory. All conditions where peptoid aggregation has been observed have been obviated in the analysis. For
representation purposes through the paper, the average curve from the three measures has been employed. All
main CD spectra parameters for peptoids Pep.1-Pep.7 are summarized in following Table S-8.

Table S-8. Main CD spectra parameters of peptoid oligomers Pep.1-Pep.7.

Peptoid 2l My 218 %107 LI AMy 218/ ¥107° ' My 218 RES*107
(deg.cm?.dmol™) (deg.cm?.dmol ™) (deg.cm?.dmol.residue™)
Pep.l -9.63+0.45 0.000 0.64+0.03
Pep. 2 -16.29+1.04 1.33+0.23 1.09+0.07
Pep. 3 -22.27+2.45 2.53+0.50 1.48+0.16
Pep. 4 -26.63+1.56 3.40+0.32 1.76+0.10
Pep. 5 -23.56+0.47 1.55+0.07 1.57+£0.03
Pep. 6 -35.09+1.10 2.83+0.13 2.34+0.07
Pep. 7 -33.69+1.14 2.67+0.14 2.25+0.08

Average main CD spectra parameters as determined for peptoids Pep.1-7 from three different concentrations in H.O. [a] Me,215: Molar
ellipticity. [b] Me,21s/nf: Increase in molar ellipticity per fluorinated residue incorporated; [c] Me,21sres: per amide mean molar ellipticity.
Corresponding standard deviation given in all cases in the basis of n=3. n;= number of ethylamine residues replaced.
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CD spectra analysis:

Pep.1: [NLysNEtNSpe] [NLysNEtNEt],.

[NLysNEtNSpe][NLysNEtNEt], WATER

—222.7 uM
— 1114 uM
——55.7 uM
—27.8 uM
—13.9uM
6.9 uM
—0uM

CD (mdeg)

-5 T T v T T T ¥ T d T
160 180 200 220 240 260

A (nm)

Figure S-142. Non-processed CD spectrums recorded in water by using increasing concentrations of model peptoid Pep.1
atroom temperature.

[NLysNEtNSpe][NLysNEtNEt], WATER

30
J —— M0 (222.7 uM)
25 //\ MO (111.4 uM)
1 / —— M0 (55.7 uM)
20 ‘ \ —— AVERAGE M0

MO x10 (deg.cm® .dmol ™)

-20 T T
160 180

T T T T v

T T T T
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A(nm)

Figure S-143. Finally converted and smoothed Me vs. A spectrums at 3 different concentrations of model peptoid Pep.1

selected for the estimation of the reported data in water (solid gray lines). Averaged curve employed for representation

purposes inred.

Table S-9. Individual and averaged CD spectra parameters of Pep.1 in H,0.™

E E . R g g AVG R E
Mg 218 (1)*10°  Mag 220 (1) *10° Mg 220 (1) *10° Mg 220 (1) *10° Mg 220 (1) *10° Mg 220 (1) *10° Mg, 218 *10° +SD *10°
deg.cmz.dmol'l deg.cmz.dmol'1 deg.cmz.dmol'1 deg.cmz.dmol'1 deg.cmz.dmol'1 deg.cmz.dmol'1 deg.cmz.dmol'1 deg.cmz.dmol'1
-9.865 -15.792 -9.923 -16.015 -9.114 -12.049 -9.63 0.45

[a] Me = Mean molar ellipticityat the given wavelegnt.
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Figure S-144. Non-processed CD spectrums recorded in water by using increasing concentrations of model peptoid Pep.2
atroom temperature
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Figure S-145. Finally converted and smoothed Me vs. A spectrums at 3 different concentrations of model peptoid Pep.2

selected for the estimation of the reported data in water (solid gray lines). Averaged curve employed for representation
purposes inred.

Table S-10. Individual and averaged CD spectra parameters of Pep.2 in H.0.M

g g g . g g AVG g g
Mg,218(1)*10°  Meg 200 (1) *10° Mg 200 (1) *10° Mg 220 (1) *10° Mg 220 (1) *10° Mg 229 (1) *10° Mg, 218 *10° +SD *10°
deg.cmz.dmol' deg.cmz.dmol' deg.cmz.dmol' deg.cmz.dmol' deg.cmz.dmol' deg.cmz.dmol'1 deg.cmz.dmol'1 deg.cmz.dmof1

-17.490 -24.557 -15.688 -20.630 -15.689 -21.890 -16.29 1.04

[a] Me = Mean molar ellipticityat the given wavelegnt.
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Figure S-146. Non-processed CD spectrums recorded in water by using increasing concentrations of model peptoid Pep.3
at room temperature
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Figure S-147. Finally converted and smoothed Me vs. A spectrums at 3 different concentrations of model peptoid Pep.3
selected for the estimation of the reported data in water (solid gray lines). Averaged curve employed for representation
purposes inred.

Table S-11. Individual and averaged CD spectra parameters of Pep.3 in H,0.®

g g g g g g AVG R .
Mg 218 (1)*10°  Meg 200 (1) *10° Mg 200 (1) *10° Mg 220 (1) *10° Mg 220 (1) *10° Mg 220 (1) *10° Mg, 218 *10° + D *10°
deg.cm®.dmol™ deg.cm®.dmol™ deg.cm®.dmol™ deg.cm®.dmol™ deg.cm®.dmol™ deg.cm®.dmol™ deg.cm®.dmol™ deg.cm®dmol™
-24.289 -32.206 -22.973 -27.732 -19.546 -27.527 -22.27 2.45

[a] Me = Mean molar ellipticityat the given wavelegnt.
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Figure S-148. Non-processed CD spectrums recorded in water by using increasing concentrations of model peptoid Pep.4

atroom temperature.
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Figure S-149. Finally converted and smoothed Mo vs. A spectrums at 3 different concentrations of model peptoid Pep.4
selected for the estimation of the reported data in water (solid gray lines). Averaged curve employed for representation

purposes inred.

Table S-12. Individual and averaged CD spectra parameters of Pep.4 in H20.?

g g g . g g AVG g .
Mo 218(1)*10° Mg 220 (1) *10° Mg 220 (1) *10° Mg 220 (1) *10°  Ma 220 (1) *10° Mg 220 (1) *10° Mg 218 *10° +SD *10”
deg.cm _dmol™ deg.cm _dmol™ deg.cm _dmol™ deg.cm _dmol™ deg.cm .dmol™ deg.cm”.dmol deg.cmz.dmol'1 deg.cmz.dmol'1
-25.645 -31.623 -28.424 -33.273 -25.824 -29.487 -26.63 1.56

[a] Me = Mean molar ellipticityat the given wavelegnt.
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Figure S-150. Non-processed CD spectrums recorded in water by using increasing concentrations of model peptoid Pep.5
atroom temperature
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Figure S-151. Finally converted and smoothed Me vs. A spectrums at 3 different concentrations of model peptoid Pep.5
selected for the estimation of the reported data in water (solid gray lines). Averaged curve employed for representation

purposes inred.

Table S-13. Individual and averaged CD spectra parameters of Pep.5 in H,0.®

g E . g R R AVG R R
Mg 218 (1)*10°  Meg, 200 (1) *10° Mg 200 (1) *10° Mg 220 (1) *10° Mg 220 (1) *10° Mg 220 (1) *10° Mg, 218 *10° + D *10°
deg.cm®.dmol™ deg.cm®.dmol™ deg.cm®.dmol™ deg.cm®.dmol™ deg.cm®.dmol™ deg.cm®.dmol™ deg.cm®.dmol™ deg.cm®dmol™
-23.434 -27.163 -23.166 -20.019 -24.078 -19.536 -23.56 0.47

[a] Me = Mean molar ellipticityat the given wavelegnt.
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Figure S-152. Non-processed CD spectrums recorded in water by using increasing concentrations of model peptoid Pep.6
atroom temperature
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Figure S-153. Finally converted and smoothed Me vs. A spectrums at 3 different concentrations of model peptoid Pep.6
selected for the estimation of the reported data in water (solid gray lines). Averaged curve employed for representation

purposes inred.

Table S-14. Individual and averaged CD spectra parameters of Pep.6 in H0."

g g g R R g AVG R .
Me,218(1)*10° Mg 220 (1) *10° Mg 220 (1) *10° Mg 220 (1) *10°  Meg 220 (1) *10° Mg 220 (1) *10° Mg, 218 *10° + D *10°
deg.cmz.dmol'1 deg.cmz.dmol'1 deg.cmz.dmol'1 deg.cmz.dmol'1 deg.cmz.dmol'1 deg.cmz.dmol'1 deg.cmz.dmol'1 deg.cmz.dmol'1

-34.233 -32.252 -34.707 -30.189 -36.339 -24.355 -35.09 1.10

[a] Me = Mean molar ellipticityat the given wavelegnt.
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Figure S-154. Non-processed CD spectrums recorded in water by using increasing concentrations of model peptoid Pep.7
atroom temperature.
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Figure S-155. Finally converted and smoothed Me vs. A spectrums at 3 different concentrations of model peptoid Pep.7
selected for the estimation of the reported data in water (solid gray lines). Averaged curve employed for representation

purposes inred.

Table S-15. Individual and averaged CD spectra parameters of Pep.7 in H,0.®

. . g g R R AVG g .
Mg 218 (1)*10°  Meg 200 (1) *10° Mg 200 (1) *10° Mg 220 (1) *10° Mg 220 (1) *10° Mg 220 (1) *10° Mg, 218 *10° +SD *10°
deg.cm®.dmol™ deg.cm®.dmol™ deg.cm®.dmol™ deg.cm®.dmol™ deg.cm®.dmol™ deg.cm®.dmol™ deg.cm®.dmol™ deg.cm®dmol™
-33.330 -31.200 -32.774 -28.424 -34.975 -32.814 -33.69 1.14

[a] Me = Mean molar ellipticityat the given wavelegnt.
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